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(57) Abstract: 

PURPOSE: To provide an electrophotographic 
photoreceptor having a monolayer- type photosensitive 
layer, excellent in the electric characteristics in positive 
electrification and in the stability for repeated use, and to 
provide an electrophotographic device equipped with that 
photoreceptor. 



CONSTITUTION: In the electrophotographic photoreceptor 
having a monolayer- type photosensitive layer containing 
at least a resin binder, charge generating material and 
charge transfer material formed directly or through a base 
coating layer on a conductive substrate, at least one kind of the charge generating material is 
titanylphthalocyanine. In the powder X-ray diffraction spectrum of the titanylphthalocyanine by using CuK&alphai 
as the X-ray source, the ratio R between the intensity P of the diffraction line at the highest peak and the 
intensity B of the diffraction ray of the back ground in the range of 5 to 35° Bragg angle 2&thgr; satisfy 
inequality R="(P-B)/B&it;=="7.0." 
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SH3I, OIM ?lt!" *9"£SAL ESS ^ISfeHW E^ ^HBJ## mtW *101E 4*1 dK!E|2J 2m V 

assa- sm ^an* ews sssm sxwss a»«ioii sow, 29i gsi- gr«i 

US 3CHE 1SQI ElEtU iSSAIOhyOIH, gfl ElEi-y SWSAIOKdSI, CuKaM s 
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E 4~ AlOtOIAI HSti ElEfe! SWSAIOfcjSI gW Xfl til ^IgE, 
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£!»A|-5! &XICHI 5ffch 201 Lh 

871 SWAraS a»M2| S-H-SS, S3 #71 9 XH31 ^XlOil Silti- §25 OI^CHXIH, SSI- 

got soi 7a era oi sick 

n swims.. b»*si ^ssai a» bh»°i «i on aw sim* ?is sei«i asv asrai 

ws, ill §§gi! i»ifij;%i!stiss4Bsiam!a?' ,a - BS *- s 

0I2WS *H38r7| «t|/dfe §CHa°3 A»W 4= 21= 871 SWAfSS aSH7r 82SHX 

5 EH , iJa «Si5?HSM 8 1-2063492, 8 = §§1S7H3S 14-3601482, BftAtStttlR Vol.30, P 266 
LHXI 273(1991), 8B 13-2906662, 8S ^S)37H3S 15-929362, Pan-Pacific Imaging 

Conference/Japan Hardccpy - 98 July 15-17, 1998 J A HALL, Tokyo, Japan 011122 P207-210, '§S mt\g 
19-1511572, Japan Hardcopy '97 i?S2 1997fc37S9S, 108, IIS JA§(§3 . 22EH0rXl) 
P21-24, gjg RftiSTHSM 15-2795822, I'g s^sjhSS 17-1797752, Japan Hardcopy '92 fcS2 
1992a 7868, 78, 88 JA#(§3 • SfiQlDW) P173-176, 8£ 110-739372 §0fl SiCH 

bitt M&smmxfti8& vestas-, ssmjn ira 

MS SS, 8S 4=61-2170502011^ CuKag flS£g Sh- Xfl til ^5«Mg(HI SICH Ai, 

MEO 2|E(2e±0.2° )7|- 7.5, 12.3, 16.3, 25.3 S 28. 7° 3 Ut* Slg El 31 UEH.H = a*! EIEh=! 

=BrsAi0rya a*r(t3B) ^xieoii mo-ais oi^otxi^ zrares &*« asaw aesioi si 

D. 

9E*h 8£ TOS7H3M 19-731822011= &»*50|| Sol- 4=#MS'll Ssh ITCHS 5t!*f= 3s« 

= awAres aim a aasia silk 

n%i.m, oi2i&oi D4= asraoi st= on e#« ^x^Ar^g asraioi sichais, seksi ^ 
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□fflAd £ ITS2I ^7|2| SB 3* tHiolIlXI B*« 3*S1 2XIAI21 S&»W SO) 

Ad. §0)2011 SKHA12I 371 ^SOI ^4=5KQ, S.^ A|gA|2| °HggOI S4=fcJ 2X1A121 SI 01 

21 q»Hlf- 2X1A12 §xll U§o1= 200 21Q. 

s aSAi is 4^1 warn susw mi otisi s^s »iy sai. sioie 4=xi uieia. ssi gfgs 

1 a 261 4£1!1 tfSSIS 9§§ SUsl 2XIA12S SIMM 2JCHAI. SSI l^ailSAI 
3Ss1S(!£llftJg)71 gg»i St 0l5l°! EiEiy = I^AI0iyi ASfcJHSai. SCH2CHI SICHA121 &E 
U, 2S 2*1. S^dH(Hg;.(5S)2H3 fife 271 ^Sl * f £All! 4 21 »°!o10l = SSI *^5l 
7ICHI 0IM5IQ. 

g ef™2| 2X1A12S SHxllS E22 7|x1]£NW. *>2 E= o1°J#((T3IJi))l f olOI. *)0)E 4 
XI H121Q21 2S| Vgftaat 2sl ^siil tfSSfe 9§« SJHSl 3fe 2X1A12S UlfjllQII SiOl 
M. 

#71 2o1 Vtf 11 § 5J01E 1S0I El By =¥SA|0hM0IIl, EiEiy = If£A|0iy2| CuKal 23 
£5 SE X2 511 iSlE^WI 2J01Ai2| MEHU 2fE 2e= 5 LHXI 35" 2| jg9) LHMAI21 StH^OI 
tl!2 ?>'E2| Zt P21 BOE1SE2I £112 &E2J 21 B2|2| HI R(0l5l, 01 bll Rg rggaEj 
EH1 g£K»0| , oh7l , 

R- (P-B)/B£7.0 

UHfS!S^= 5171 3, 

R= (P-B)/B=s3.0 

PS SICHS0I El 301 SiCHAJSJ aid 2E2| ZttJIH. Bfe £101*01 III321 ITS ^EM 
S!01A|2|. <Sti SICHS0I El 31 Dig SfA 1^7121 HRg 2S *!22| SI12 2f£2| 2tOID)g °m 
tVZ 21 oKf 201 Q. 

a gTSM SICHA1S #7| 251 4^1§0I ^^11'OIEIE fH. Eth §5 4*£gS SJ 27} 4£ 

Eth £71 §§ 4^1 IS 3CHE IS0I. 5 171 ^«^(HT 1) LHXI (HT 4)5 CH^ oH_1£ UERH= 72 
1 «t»2! 201 Hfia»m. 



R K3 ~K4 r HI4rH13 



*J(HT 1)S. FT LHXI ff-g, g>±^ 1 LHAI 62J ES 1 LHXI 62J ^AJ7IS¥ 

Ei £ i ! em£.g. 2ajilS 21 LFEfyjQ. 



i|(HT 2)g. flTS 4=i=!Af E= &±4= 1 LHXI 6°l &8I7IS £A|oHL fT 3J fTs, ^iSX>, &i 
4= 1 LHXI 62J SfU?L &i4= I LHXI 62J ^M?\ E= »S?|g ?1«E §g OUPIM^EI ^gsj^S 
d^£l= 21 UEJ-LH2, SjS E= i+iUXI, SSSXJ ES &± A|gl 18101 ItJtKM 2 Ell 

SiOlE §3. IT S! FT r s, EHi4= 1 LHXI 1221 SI57I1 71X1 E f§ 3 LHXI 1221 

AJ1S^17I. »£.^ll ^X4E 01^71 E£ 7IX3E 01©g?|g^H Sjg^S ^ 

El= 21 UERHH. ff' LHXI fT'g, 4=iSX}, &i4= 1 LHXI 621 ^H7I, 1 LHXI 621 gr^API 

E= »S?I1 71X1 E §g 0H7IS^E1 ^gsj^S 2«1EJ= 21 UE1LHH. (T" LHXI fT§ 2W 01^ 
21 7171 <sjg ES 2^SW. S§aX> E= &± Algl 1*101 gt.^101 2 Ell SgSQ Si CHE ^U, 
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m£ o E^ 1g SAIoKQ, «S7I= S32!SXh &±4s 1 LHXI 62J 1 LHXI 62J SN^AI 

71, XISK?lg ;WE OH 71. *ISf7|g 7hXIE 0HH8r4AI7l, *4PL A|0Ke3L OKMinJL U 
gS^L tttl *IS 0K3!bL?l E~ OHi «» 0K)l±c7ll EAIMH, Oil fl»7|g 2?H 

01^21 71^ *!£ E£ tf±SXh Sttfltt E^r B£ Ah§g fiSKH SStfKS HEJM & 



R H44 gH45 



K HS2 R H53 K H&6 R H57 




R H55 r HSO r IT59 



Hr>B 



<ht3> 



K K4© R H5C 



^(HT 3)S, FT" LHXI R^g, 4*±SXK ttSBSXh &^4= 1 LHXI I22J S1!7I, 1 LHXI 122] a 

^AI7L 8TS xlS 0K1I^7I E£ »S7lfi 7KSE §S 0H7ISVE1 ^H^^ = 31 UEKH 
2, Ol § 27H 0|#2J 7171- E^ tf^SXh S»S» E= B± AtftS IthOt 2tmOI HEIS S 

sem sjoie ^n, »»7i& re^an, 1 lhxi 6hj &*g7L 1 lhxi 62i bwai^i. ^ 

291, AlOKt?!. OK3lir7L Lieg^l E£ 9S71S SAISH2, 01 g *IS7IS 27H 0|#2j 717* 




(HT4) 



*i(HT 4)g, FT LHXI fTs, 4*±S!XL WSaSXh 1 LHXI 1221 ITS?!. Eh*4> 1 LHXI 122] & 

^AI7| E£ flS^ll 7FXIE 0H!7I£^E1 ^gSj^S flOlEIS UERHH, XIEK7I- 
Xh 1 LHXI 62J 1 LHXI 62] i«AI7l SE~ 0H!7|g UE^Q. 

ES>, #71 2X1- 4>£gSS ^OiE igOl, oK7l g«^(ET 1) LHXI (ET 4)g2j 01^ SH-S EAIEI^ ? 
51 ^ »tM2! 201 HH^oFQ 




(ET1> 



*!(ET l)g, R LHXI ffg, 4±£JXh &£4 1 LHXI 122J &S^L 1 LHXI 122j W^APL X\& 

711 #s o^7|, AlMSiTiPL aS7IM 7^XjE OnMEI^I E~ ^7IS^Ei ^ 

g^£g 2€Hfl£ 2# UEI-LHH, »Sh7l^ W^2SSXK 1 LHXI 62J 1 LHXI 62J 
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4^71. AI0fk7l, DHJIlt7L. USS7I <£= VSBSh LJEH3Q. 



o 




0 



CETSO 



±!(ET 2)g, R LH XI fTg, 4£§!XL £Ni4 1 LHXI 122J SJ-fPI, e^4 1 LHXI !22| i^A|7l, X|& 
711 7|X1£ f§ 0HI7I, A|gS&S7l, X1EK7I1 7hX1E 0Hfg7l S£S SfSSSh W1?IS^E1 ^ 
a^og aieh£|^ 2j§ UERHI2. SI&7IS lf£2!=!Xh, ) LHXI 621 WS7I, &W;4 1 LH XI 62) 

ST^A|7|. 4^71, AI0Hx7l. 0KDIir7|. UI§?I SE= IfS2!SI- SfiPIg UBtfD. 



*!(ET 3)g, R* S! R" 0 ^. 4iSXL &±4 1 LHXI 12°) irS7l, 1 LHXI I22| SM^AI7I, *I£7I 

§ yms. on 7i. Aissiri^L xi£7ig ?ms. #s outipi ses -gjeaa wij7is^ei 

»£g £! E -ijQ= 21 g UERHH, R*"^ 4±S!Xh B±4 1 LHXI 62| ITI!7I, &i4 1 LHXI 62J 
71, *IS7|g 71XJE 0H7I. A|gSSTII7l, XI&7IS 7hX1E OHflPi IS ITS 71 

M SAIoQ. ff" LHXI ifS, 4±3!Xh IfSHSW. ^±4 1 LHXI 122J 8fg7|, &±4 1 LHXI I22| 
»*AI7|. xl£h7lg 7hX|£ OH 71, «»7|g 7WS OUTS 71, S&7I1 7K3£ HI^AJ 
71, VS2S» &§7I, A|0^7| £££ L|M£7I£¥E1 Sj&3(££ £ E -3fl = 211 UEJLHU, 01 § 2?H 01 
£2| SttfKM HEIg fg§B 2iffl£ #2, XI&7I& ^S3SXf, &i4= 1 LHXI 621 US7I. E> 
44 1 LHX] 62| BH4AI7I. 4^71. AI0Hx7l, 0101^71, LIMS7I ifSStl- SAI*Cf. 



*)(ET 4)S. ff r £ S»7IS 7WE §S WB7I ££S XlStflg 7hXlE 0HV7lg SAIoHl- 
xl&7|g 7tfa£ i§ i>U7l, »»7lg 71XIS |g 0IH7I. SPI *!(ET 4«), 



(*!<ET 4a)S, R f g Xl»7|g #S EES xi&7|g 7I-X1E 0H7IM SAItJQ)S 2 

AlflS 7|g SAISU1, «S7I = ITS2SSW. &±4= 1 LHXI 621 1 LHXI 621 gf§IAI7|, 

OH 71, 4= #71, AI0fe7L OKHit?L USM7I 5= gJfJ7|g SAIStQ. 

£E*h #71 4X1 HieiQS ^Oi£ 1S0I, SI-71 §afi|(ffl] 1), 
R B1 R B2 Z R* 5 R 3C 



(*«(B0 Ff LHXI ffs, 4iSJXJ. Efi4 1 LHXI 62) ^g7l, *|£h7|g 7fX1S ^£ 0H7I, A|g 
SW^7I IS WSSaXfS^EI m|S!£g ^«1EIS21S UEILH2, ZS 7L73£ eiHEI 

1 «SSfS LI I'fitt SXeg iAISUl, *I»7IS §i4 1 LHXI 6°J &S7I. 0H7I Sr ^S3!SJX^ 
g SAItlQ)^ 5AIEIS B^|g 4^2 B^ISA) gEI?ISL1iOIE£! 510I BH^ShCh 

g a-§2| SX>A>2 §*IS #71 H ^S2| SXlAhS§ SlfSOg ^UISHI, ith. SCHS =£AB^ 
S.W CHS =SA«^g *JSfe 21M HS££ ShS SOIQ. 





— 0— R' 



CET4a) 
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ixfiu ig#n mn in^ l i^»ji^ffi^^ , k , fltJiw 

01 H132I SISd SE2| St P£b ^□£^E2J fflgd &£E2| a BH-2J HI R(= (P-B)/B)(HI 2JtH 
ggg£(R):?> 7.0 0|SI°i S^CHI &£7* B|2f5?^£ 5!# tre!*HL. S V30I 01 e 

5. S srgOil 2JCHA|£ 01 HI ROI *P| i|, 
R- (P-B)/B<7.0 

R= (P-B)/B«3.0 

1 E^Sfe 201 gfiSIO. 

5 Bf2M SiOlAtej ElEhy =ITSA|0fc!2| SS»£(R)= £§? Xd 99301 2Jol S012 Xd s|g *m 
MgOII Slffl/d. Hfflll 2e= 5 LHXI 35° SJ g*| LH<HIA|2| §?4 H£ ill EI3S SCH2I £01 M Li 
EhLH^ EI32J slid 2S(WH£0I El 3 Oil SlOiA1°l sl§d 3£)S| £tM PS S13, 01 sILH^OI E|3 
Si 3 2«0|| SIXIoKE El 3 M0|2| °' SW7I2J H^# 2I£ *!dO| SID) SOI E|3°l El 3 $|*IM¥Ei 

s«n me *fl(*»)2F m«oh= g^j aa<a 3£<sch*oi Eissiirs Mam ztsoii sioiaisi. & 
34a*S?' m ~ m JIS °* ti ^ m 5i= -221 2>^)°l 2fl era. OIMS 



xd srasxi 


18kl? 


da 


CUKa d (1.54056 A) 


S 23- 


40kV 


& si? 


50mA 


= il * 


0.O2 6 


?Af ^EE 


4°/£ 




0.5° 


d& as 


0.5° 


#51 


0.30mm 



9S-AIV£1j£ 3H£iJ@ 8W IIS"*' s ssa 23g 3 ° AI 

B u &SM aoiAi^ a»»(3)s dm 1^1^21 dm 4#7ism §m°i shs uiss 
211 

SdS (1)= a»M2| S^©S/d2| SIITO SAIN D5 ^ S2| EIO) SI 3, « 

M §21 da El^ §£g OI^OldD. 

4A| Hh°!QSAi= S£l?ieL1|OIM 4A|, SHI 011 4:01 s 4A|, •EIUU'OMV 4A|, SEIHiy^ 
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xi, n£iHiy ihm 4x1, sthdiy 4x1, oMdiE^uiy 4x1, SEiming!!, mei^^2l #ei±eisl 

OBI 4XL ^E|i?Eil& 4X1, 011^X1*4X1, Mas 4X1, tfEI5 4XL £EI3£ 4X1, SElOffllE 4 
XI, #E|^EI*!! 473, MEIOWIW 4X1, #E|OH£IIO|E 4*1, #EIs£ 4 XL DflESi!^ (HI^EIISEJ g 

wai a oii°i ssttti eg is ^~ 2s oi^hs s^ai?i Ai-gms 501 £*l 

SXUFOI &S2J 4X1 g StJ^hOl A«SKM£ 

SEth 4X1 dF2]QS(Hi= 4f»3i(flEI?f) ( 4TSIEI&, ttiKJI-S, ttsUte, ^^DIh(^DILF), i+ 

&xi23h #y #»s, s-iiws, §£MT£ &tf§, §£W±, ntur^oie ^ei 

*Ch OIBSJ 4 SIS g*l£ tfgw 4 SID. 

4XIM 42B£^ 5^ §ra#2| S^OIIS 3^ 4£2^J "01 LI- Mgj2J 73 S §g SKH, 

4£M1 , 0IL|- SXl- 4£MiJ# SJ8AIS 4 SiCh. §5 4^Ml l 8 2Xh 4£MHE] m°J 

#21 H«gtHI CHohCM 0.1 LHXi if 3^1= 5 LHXI 40S^SOIQ. SfiOil [OEhAi , 37M2 
«£* SXI^I Sfr£ ?IEh £XI^ apfflft SJSAIH 4E 2JQ. 

fttoj&o ||og £ Oie£IXI°L g^oj 2 # 01 # OISSKHE 5Q. ££*L m£!#2| 
^ ^Wl = oh°!#2J HHtJ i^CHlE °l£s«IEh BWKH 3^ AfgSll UHCHI SB 2*1 31- BCHt* 
°rStfOI LhLWXI Sfe g£|3. S2JS ^SIT 4 SH, HH^Pil^ 0.1 LHXI lO^mOlQ. 



S S-gWI 2I01A1SJ 3»S(3)£ ^Oi£ 4X1 UheJQSh SSI- g"4SSSSL SSI- 46B1B £JSSF= B 
# ^SOIEL 

B »SM 5P«5|fe 2S|- WtfBBSAI^ #S2J El Ely ^iSA!0tli ^ICHE IS Af-goF^ 201 gfi. 
mX|°L !7|EK 01 EjEhy ElTSAIQIt! 0|2|°i ^ISAIOKd SI'S, U£B"£A|Ofc! SS, OS 2*fi, S!" 
ME^I^OIU- oj-M^M^HI- ITS CUBiHEI 112! ffllElfe SI'S, ^^WEIM Oh 

^Elll ^14:, EIDhulEIM AlOI-b! ^ILhHEl^ ^4: AhMs" 4 2i^, OIM 2m IT^its 

2XW2 ^XIBI ££tm IS iS 2S 01^ i^AI^ A^l-S 2101 ?[^o[L[. 



U71I ySSAiS ^El SBSAIOfc! , ElEhy =»SAI0fc!0l UhB^SUl- X 

§ ZISA|0Kz!(USP3357989 7IEI-), Z^AIOhbK^B ^^H£S ^58-1837572: 

7lEh), e^^EI il^A|0Fy(^B mtrlglWg^ ^53-393252, mtrtSJWgZ ^57-1493583: 

?\&). El EM ^l^AI0|-y(^H mtti&WgZ ^61 -21 7050s, m^glUgS* ^61-2392482 




Eh), ^m^THS^ 18-2090232:[HI 3?l XH=J CuKa : X2 ill ^Mg^SAI MSHH ^ 2e7F 9.6° 
M SI CH KI3S uhS ElEhy El h SAI0hy0| HH^f-CL ££*L 0IE1& 3th ^Sl°| ^# 
21 HfeMCHI CHSra 0.1 LHXI ^^IS 0.5 LHXI 10SGFXOIQ. 

B ^SOfl SICHAiS ®Z[ 4^^1^Ai, SS 4^11'EtM Ahg5h01£ ^H, SE*N §i 4^M1 S! 2 
XF 4^M^Ej AFS*KM£ ^EL 4#M1^AIS ^1 HBJ^KHT 1) LHXI (HT_4)S iAI£!S 




OIBOI t h §^lS 201 OhLIQ. ££*L OlEitl SS 4#M12| a&#2| il^MOII l\\t[0\ 
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5 lhxi 8qssk, um*\tm= 10 lhxi.5ossxoid. 

O ^ „ _ o o ^ ^ _ O 



0 <HTl-3) 0 0 WT>-» 0 



O „_ .. O < HT1 _ 10; 



(HT1 ~4> 



CHT3 - 5> 




,0 

, ^r- 

<KT1 - 125 W 
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am - is) 



CHTI 



-JO) t> 



^ (HTl 14) O 



Vr ^ ^ Q 

^ (HT2 2<T, O 



O OiTl-15) V> O CKTJ-Jtt O 



OiTI - 16) 



O <^ tB n-» 0 



am -17) O 



0 



CHTI - 23) 
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ex. jo -a c"» c«. at. 

<HTl-25> H,. C C CHT1-315 jR 

rj *~Q _ _ _ O e "- Q"^ /-v jSrs* 
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<6IA|0|> 

□l«HHL B tiAIOHOO ^TISFOI ^Aflol gSttQ. 

a-aai saiwi s dimwi chi af§^ Eipy ei^aiofm^j mm\m uewqk 

ahgg^l^CHL o-±igL|ii 800gHF 1.8EIEi# ^l-oj-01 mamraLK OI20L m± M^l^l^^lAi 

SAISQh. 

01 BhgoHs ^ L Jum LW OjS^m, 013s S?|^|oK N-DS 1-2-1 El Afe 1.8E|Ei^ 

ioox, ui3 iaawaD. oias oiawra- owie 2eiei, ngw 2eiei x asm 4eiei^ »ai 
s Aiisorach 

DAI 0I2J1 S 4EIE1, 36%Si!- 360ml°J S^CHI g<y&KQ, 80*cS 1AIZJ- iHSjt^ 0I2# 

sasm, on^hn, ase ioeiei^ a-ossi- ^, 3^raD. 

DSWI, -5*c Ol^h^ 90»i+ 4kgCHi 2i^J Zi^M 2CDg# AiAl^l 7h§KD. 01 DAI 5tS ^Alu!- 

sai iaizj- mm n, m 3beiei, EkgCHL m^hSAi, oi ita B^m ymo\, a^miSAi 
dai ui3 jne^raD. oia# an^m, ase ioeiei^ aossfsd. oi a^si oisk , 

Aj EH 2f«t». 

□SOU* 0I2# QUI M 10EIE1, 36%S^ 77Qn1Bi 80*c^ ° AIBI-3 Ai 1A|^ Jn^raD. 

OiaS SB*m, CH^ffi, QSS IOEIEIS Aiig*^, aSSFSQ. 01^21 SgOil EIEW El- 

^AIO^UM Ail^mi-aD. 

2 

VfiN 121 AOliAl, 5*C£ ^AluhSAI inah AIZIM 30MSS *t 21= ttfiM Oh 8T0I oFOt 
g^ffll 3 

&SWI 12| g§ AQilAI , SAIul-SAI m«[t|- ^1 21= &S01I IHh ^01 ohOI tJ"£! tS 

mia aaffli 1 

tt^OI 12| ^§ AOliAl, 96%»i*2| gW 2kg^ 21= tttfOI IjU 301 uFOI tfSS tStKD. 

hi in a^fli 2 

12] AM uhAI 21= tJ-SOJI llh ^"01 uhCfl i^Si tS^h^D. 
H I JH Et^iffl 3 

^S^HSM ^61-217050s:2J ^AlWiDil 5101AI2J EIDy E^AI0F=2| ^E^SCHl DEK ElEhy 

=trsAiow2j ts§«D. 

3^1 l^hg^SAi SH-x-ll, g^h^^Ai Eg aH-fll (30mm 0)1 ^1 Sl^ra 
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